The response of polycrystalline T1-Ba-Ca-Cu-O superconducting thin fihns on short laser pulses has been investigated for radiation between 10 #m and 500 #m wavelength. Fast signals with time constants less than 1 ns were observed for wavelengths longer than about 100 #m whereas for shorter wavelengths only a bolometric signal could be detected.
A very promising application of high temperature superconductors is the use of these materials as broadband optical and infrared detectors. In previous investigations on thin films operated in a biased mode like a photoconductor slow bolometric signals and high-speed non-thermal response has been observed 1,2 covering an extremely wide spectral range from uv to far-infrared (FIR). Additionally photovoltaic voltage signals due to a Nernst effect were found in samples subjected to a moderate external magnetic field) ,4
The bolometric response is simply due to a change of the biased resistance by irradiation heating. The signal strength follows approximately the derivative of the resistance temperature relation assuming a maximum around the transition temperature. The time constant is determined by the heat capacity and the cooling time of the irradiated sample.
Non-thermal fast response is attributed to an optically induced destruction of the wave function coherence in a random network of weak links or Josephson junctions, s'6'7 The basic physical mechanisms, however, are not yet well understood. The model of phase slip in superconducting grains coupled by weak links favours optically thin granular films to observe high speed response, s Most of the investigated superconducting films met this requirement. An early measurement carried out on epitaxial films did not yield evidence of a high speed response. 2 Nevertheless, non-thermal signals were also detected in non-granular crystalline films. ~ Furthermore very different variations of the fast response with temperature were reported. Kwok et al. observed an almost constant signal which rapidly vanishes at i/c. s On the other hand Culbertson et at. found in strongly granular material a distinct peak at the temperature where the entire film becomes superconducting. 7 This phenomenon was interpreted in terms of a Kosterlitz-Thouless phase transition wMch was concluded from the characteristic increase of the film resistance with rising temperature and the nonlinear dependence of the signal as function of the bias current.
Extremely short time constants, in the subnanosecond region, were anticipated 1~ and experimentally demonstrated in the near infrared spectral range. Actually in non-granular Y-Ba-Cu-O films an upper limit of the response time of 1 ns could be established 9 similarly to the low Tc perovskite-type material BaPb0.rBi0.aOa. 5 In the FIR a time constant of about 20 ns was measured with Y-BaCu-O films in contrast to the subnanosecond response found in a film consisting of low Tc NbN grains imbedded in a BN matrix. 6
In the present contribution we report on first investigations of the response of Tl-based granular superconducting fihns in the FIR. The response of the resistance to short laser pulses was analyzed as function of temperature and for various irradiation intensities in the range between 10 #m and 500 gm. For all applied laser lines a bolometric signal has been obtained. A fast response, however, could be detected only in the FIR for wavelengths longer ghan aboug 66 ~m. For radiation at 10 jum and 66 #m no evidence of a nonthermal response has been found. From the modulation of the signal due to mode beating spikes of the laser emission an upper limit of the time constant of 1 ns was deduced for the long wavelength radiation. The temporal structure of the fast signals was very similar to that observed with NbN/BN films. r The characteristics of t h e sample resistance and the observed photoresponse support the KosterlitzThouless phase transition model proposed by Culbertson et al. 7 The measurements were carried out on polycrystalline T1-Ba-Ca-Cu-O
